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Clindamycin -
Efficacy and Toxicity

RICHARD 1. FRANKEL, MD, Honolulu

CLINDAMYCIN (CLEOCIN®9), a member of the
lincomycin group of antibiotics, is the 7-chloro-7-
deoxy derivative of the parent compound linco-
mycin. The lincomycins are chemically unrelated
to other antibiotics. Lincomycin, the first member
of the group introduced for clinical use, has a
spectrum and mechanism of action quite similar
to that of erythromycin, and seemed to offer no
clearcut advantage over the latter drug.' Clinda-
mycin was found to have greater in vitro activity
than lincomycin against some Gram-positive orga-
nisms, and to yield higher and more predictable
serum levels than the parent compound;2'3 it was
therefore felt to be a more effective agent.

Although even early studies suggested no dis-
tinct advantage over other available agents in the
treatment of Gram-positive infections,4 neverthe-
less clindamycin has been suggested as a possible
drug of choice in Group A beta-hemolytic strepto-
coccal infection in all patients5 or in patients aller-
gic to penicillin,6 and as an alternative when peni-
cillins cannot be used in otitis media7 and bacterial
pneumonia.8 Clindamycin has been suggested as a
possible choice for the initial treatment of pneu-
monia thought to be secondary to Gram-positive
bacteria or Mycoplasma pneumoniae infection,9
although another study failed to show an effect
of this agent on Mycoplasma pneumoniae pneu-
monia.'0 Indications listed in the 1974 Physicians'
Desk Reference include upper and lower respira-
tory, skin and soft tissue streptococcal and staph-
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ylococcal infections, and upper and lower respira-
tory pneumococcal infections, as well as dental
infections due to susceptible organisms." It is
presumably for the treatment of such conditions
that physician prescription of clindamycin has in-
creased dramatically, although increased usage of
a variety of antibiotics seems to be a national
trend.12

Clindamycin has gained such widespread physi-
cian acceptance that it is now one of the one
hundred most often prescribed drugs in the United
States. Data from The Queen's Medical Center
in Honolulu (Table 1) illustrate the pronounced
increase in the use of clindamycin since the intro-
duction of the oral (1970) and parenteral (1973)
preparations. Although clindamycin clearly may
be effective in the therapy of a number of the in-
fections referred to above, there are no data to
show its superiority over other older agents of
proven efficacy and safety, and lower cost.

Staphylococcus Aureus Infections
A clearer role for clindamycin has been shown

in two types of infection. The first of these is in
the therapy of infections caused by Staphylococcus
aureus. Laboratory and clinical evidence of the
efficacy of clindamycin against this organism has
been published although the number of cases re-
ported is not great.'3-'5 Most strains of this species
are inhibited by 0.1 microgram (,ug) per ml of
clindamycin; serum levels 50 to 100 times this are
readily attained. For the first six months of 1974,
susceptibility to clindamycin of all isolates of
Staphylococcus aureus from our clinical labora-
tory by a standardized disc method'6 ranged from
94.6 to 100 percent.
The author has treated four patients with severe

staphylococcal infection (two with endocarditis;
one with facial cellulitis, bacteremia and pneu-
monia; one with bacteremia and multiple septic
joints) with clindamycin because of intolerance to

TABLE 1.-Yearly Volumes of Clindamycin Dispensed
by the Pharmacy at The Queens Medical Center*

Year Oral (150mg tablets) Parenteral (vials)

1970t ............. 3,840
1971 ............. 2,600
1972 ............. 4,200
1973 ............. 7,200 1,539
1974T ............. 21,400 6,326

*Data supplied by Ms. Nellie Chang, Director of Pharmacy,
The Queen's Medical Center.

tBased on a five month period, adjusted to one year.
*Based on a six month period, adjusted to one year.
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other antistaphylococcal agents. In one patient
with endocarditis, the minimum inhibitory concen-
tration (MIC) and minimum bactericidal concen-
tration (MBC) for clindamycin were 0.1 jug per
ml and 3.12 ug per ml respectively, and serum
bactericidal activity was present at a 1:8 dilution
30 minutes after a 600 mg infusion. In the second
endocarditis case, the MIC and MBC for clinda-
mycin were 0.05 ug per ml and 1.56 /Ltg per ml
respectively. Serum bactericidal activity was not
measured.
The first patient responded clinically to clinda-

mycin, but bacteriologic cure could not be deter-
mined as the drug had to be discontinued because
of the development of a rash. In the second pa-
tient, a rash developed shortly after starting the
drug, and thus therapeutic effect could not be
determined. The third patient completed a four-
week course of clindamycin and was in good
health when last seen approximately four months
after discharge from the hospital. The fourth pa-
tient's blood was sterilized, but the patient died
from underlying disease. Thus, clindamycin ap-
pears to be a reasonable alternative drug for
severe staphylococcal infection in patients who
cannot tolerate penicillins or cephalosporins or
whose organism is resistant to these. Clindamycin
or vancomycin could be used in such patients al-
though it should be noted that neither of these
agents passes readily into the cerebrospinal fluid.

Bacteroides Fragilis Infections
A large amount of literature has appeared in

recent years indicating the importance of anaer-
obic bacteria as pathogenic agents in infections.
However, misconceptions regarding such orga-
nisms appear to be common. When considering
anaerobic pathogens, one must recognize that
there are anaerobic Gram-positive cocci (for ex-
ample, Peptococcus and Peptostreptococcus), an-
aerobic Gram-negative cocci (for example, Veil-
lonella), anaerobic Gram-positive rods (for
instance, Clostridium) and anaerobic nonspore-
forming Gram-negative rods-the latter often re-
ferred to collectively, though incorrectly, as Bac-
teroides. Penicillin is very active against almost
all strains of the first three groups, and is the drug
of choice when one (or more) of these organisms
is recovered from a clinical specimen.'7 A number
of other agents, including clindamycin, can be used
if the patient is allergic to penicillin or if there is
simultaneous infection with a penicillin-resistant
anaerobe.

There is still disagreement as to the proper
classification of the nonspore-forming anaerobic
Gram-negative rods,'8 and a new classification has
been proposed.'9 These organisms belong to the
family Bacteroidaceae, and the term Bacteroides
should be reserved for only members of that
genus. Speciation is important clinically for the
following reasons. First, Bacteroides fragilis is the
predominant member of the family in the gastro-
intestinal flora,20 is part of the normal flora of the
female genital tract2l and is commonly found in
infections originating in these sites, while other
Bacteroidaceae predominate in infections originat-
ing in the oropharynx.22 Second, while most Bac>
teroides fragilis strains are resistant to penicillin,
most other species of Bacteroides (B. oralis, B.
melaninogenicus) and almost all Fusobacterium
species are susceptible to clinically attainable
levels of penicillin.23

It is often difficult to evaluate the efficacy of
antimicrobial therapy of anaerobic infections, as
the infections are frequently polymicrobial-with
aerobes as well as a variety of anaerobes being in-
volved. Additionally, adjunctive therapy such as
surgical drainage of an abscess or removal of
necrotic tissue may be the most important thera-
peutic measure. Nevertheless, two studies'8 24 have
shown that at least in certain groups of patients
with Bacteroidaceae bacteremia, treatment with a
drug to which the organism is susceptible in vitro
results in a pronounced reduction in the mortality
rate. There is now a large volume of laboratory25-28
and clinical'8'24'29-33 data demonstrating the effi-
cacy of clindamycin in the treatment of infections
caused by the nonspore-forming anaerobic Gram-
negative bacilli, and the author's clinical experi-
ence is in agreement with these data. On the other
hand, no studies have shown that clindamycin is
more effective clinically than other drugs to which
the organism is susceptible in vitro. As already
noted, anaerobic infections originating in the oro-
pharynx are usually susceptible to penicillin, and
in certain clinical settings Gram-positive anaer-
obes predictably susceptible to penicillin may
predominate.34 Additionally, certain species of
Clostridium may be resistant to clindamycin.35
Thus, one cannot select therapy for an anaerobic
infection generally, but must consider which an-
aerobes are likely to be involved.
When considering the indications for use of a

new drug, major considerations include three
questions: (1) Is the new agent more effective.
than older agents? and (2) Is it less toxic than

THE WESTERN JOURNAL OF MEDICINE 527



MEDICAL INFORMATION

older agents? and (3) Is it equivalent in efficacy
and toxicity, but less expensive? As has been
noted, there is no evidence that clindamycin is
more efficacious than other agents to which the
organism is susceptible. One must always be cau-
tious of unrecognized toxicity of new drugs, and
this will be discussed in more detail later. Regard-
ing cost, clindamycin is considerably more ex-
pensive than penicillin, and also than most other
agents which may be used in the treatment of an-
aerobic infections.36 Therefore, usage of clinda-
mycin in anaerobic infections should be limited to
serious infections where Bacteroides fragilis is
suspected or has been proven to be a pathogen.
These will be mainly cases where the gastrointesti-
nal tract or female genital tract are the probable
portals of entry. Treatment may justifiably be
started on suspicion of B. fragilis, as anaerobic
cultures require more time for growth than do
aerobic cultures, and even in the best of circum-
stances, some false-negative cultures can be ex-
pected. Once an organism has been isolated and
susceptibility testing done by a standardized
method,37 then one can choose from the agents to
which the organism is susceptible.

Clindamycin-Related Colitis
While gastrointestinal intolerance and particu-

larly diarrhea were well-known side effects of lin-
comycin, a lower incidence of these adverse reac-
tions with clindamycin was stressed as a feature
of the newer derivative.38'39 Many clinical studies
of the efficacy of clindamycin emphasized the lack
of toxicity, particularly with regard to the gastro-
intestinal tract. 24-7"13-15,29-31,38,40 Among the gastro-
intestinal side effects noted relatively early in
clinical studies with lincomycin was a syndrome
resembling acute ulcerative colitis with fever,
leukocytosis, abdominal pain and severe diarrhea,
sometimes with blood and mucus in the stool.41'42
In spite of case reports attributing this pseudo-
membranous colitis to lincomycin,43 little atten-
tion was given to this syndrome over the next few
years, presumably because gastrointestinal compli-
cations, including occasional cases of an identical
syndrome, are recognized as complications of a
variety of antibiotics.45'46

The occurrence of this syndrome following the
administration of clindamycin was not reported
until Cohen and co-workers47 described three
cases and alluded to another three they had seen.
A subsequent article describing seven cases of
pseudomembranous colitis associated with linco-

mycin48 was followed by a number of letters to
the editor4--57 and case reports58-64 which have
shed light on the epidemiology of, and illustrated
the clinical features of, the clindamycin-associated
illness. Of the patients described in references 47
and 49 through 64 (patients in reference 62 are
not included, as they are also described in refer-
ence 63), 25 are described in sufficient detail to
extract the clinical information presented in
Table 2.

The clinical features include relatively sud-
den onset of fever, abdominal pain and some-
times distention, and severe diarrhea-often with
blood or mucus or both in the stool-occurring
most often during but not infrequently after a
course of clindamycin. This is most often seen
with orally administered clindamycin, but may
occur with intravenous administration of the drug
as well. Although the manufacturer has felt that
the occurrence of colitis is unrelated to the occur-
rence of simple diarrhea during treatment,5' such
diarrhea during treatment did occur in two of
three patients in whom colitis developed after the
course of clindamycin had been completed. In the
other three patients with similarly timed onset of
colitis, no mention is made of the presence or
absence of diarrhea during therapy, though in one
patient diarrhea and cramps had previously de-
veloped in relation to a course of lincomycin.64

TABLE 2.-Clinical Features of 25 Cases of
Clindamycin-Related Colitis

Number o
Patients

Temporal relation of onset of colitis to
clindamycin therapy

During treatment ....................... 19
After treatment ........................ 6

Route of administration of clindamycin
Oral . ........................... 21
Intravenous ........................... 3
Not stated ............................1

Course of colitis
Single episode ......................... 23
Recurrent disease ....................... 2

Corticosteroid therapy
Not required, or required for less
than one month ....................... 22
Required for longer than one month ...... 3

Colectomy
Not required .......................... 24
Required ............................ 1

Death directly related to colitis
Did not occur ......................... 21
Occurred ........................... 4
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The possibility that the colitis may be aggravated
by opiates or their derivatives5' is supported by
several of the cases reported in the literature.
Particularly grave features of the illness include
the possibility of recurrent colitis,54'64 the necessity
for prolonged corticosteroid treatment,47'50'54 the
necessity for colectomy56 and the possibility of
death from toxic megacolon,49 from persistent
colitis55'60 or from complications of treatment.58

The typical sigmoidoscopic appearance m-
cludes an erythematous mucosa which may be
friable or edematous, and numerous white or yel-
lowish raised plaques less than 1 cm in diame-
ter.61'62 Histologic features of the rectosigmoid in-
clude the presence of a pseudomembrane, surface
ulceration and mucosal inflammation.6162 These
histologic features are identical to those seen in
other cases of pseudomembranous colitis, includ-
ing both those associated with administration of
antibiotics and those attributable to other causes.44
Barium enema examination of the colon shows
extensive involvement of the colon with innumer-
able small plaques as described on sigmoidoscopy.
These are slightly raised above the surface of the
mucosa and are particularly well shown on air
contrast studies.62'61 Ulceration may or may not
be prominent.64 Discontinuation of clindamycin
may result in cessation of symptoms in those pa-
tients who develop colitis while taking the drug.
Otherwise, symptomatic treatment, if necessary
including rectal and sometimes systemic cortico-
steroids, usually results in clinical improvement.
Opiates, however, should probably be avoided.

The incidence of clindamycin-related colitis is
unknown. The manufacturer suggests that "serious
colitis probably occurs at an overall rate of be-
tween one in 50,000 and one in 100,000 uses of
clindamycin" (Letter, The Upjohn Company,
August 16, 1974). The number of cases reported
in the literature and presented at meetings sug-
gests that the actual number may be considerably
greater than this. While the incidence of this ill-
ness following use of other antibiotics is also
known, the syndrome appears to be considerably
more common after use of the lincomycin group
of drugs.

Conclusion
Clindamycin is clearly an effective antimicrobial

agent. It is particularly useful as an alternative
agent to penicillins and cephalosporins in infec-
tions due to Staphylococcus aureus and in the man-
agement of infections due to nonspore-forming

anaerobic Gram-negative bacteria, particularly
Bacteroides fragilis. As with any new drug, ad-
verse effects become more apparent with more
extensive use of the drug. Clindamycin has re-
placed chloramphenicol as the drug of choice in
severe Bacteroidaceae infections because of the
bone marrow toxicity of chloramphenicol. A re-
view of the literature suggests that severe adverse
reactions may not be uncommon with clindamy-
cin. The indications for the use of this drug are
quite narrow. Its use in treating mild infections,
or severe infections for which drugs of proven
efficacy and safety are also available, is to be de-
plored. Clinicians and radiologists should be
familiar with the clinical features of clindamycin-
related colitis, and a history of current or prior
treatment with clindamycin should be elicited in
the evaluation of patients with diarrhea.

REFERENCES
1. Sanders E: Lincomycin versus erythromycin-A choice or an

echo. Ann Intern Med 70:585-590, 1969
2. McGehee RF Jr, Smith CB, Wilcox C, et al: Comparative

studies of antibacterial activity in vitro and absorption and excre-
tion of lincomycin and clinimycin. Am J Med Sci 256:279-292, 1968

3. Garrison DW, DeHaan RM, Lawson JB: Comparison of in
vitro antibacterial activities of 7-chlor-7-deoxylincomycin, linco-
mycin, and erythromycin. Antimicrob Agents Chemother 1967:
397-400, 1968

4. Oppenheimer S, Turck M: Laboratory and clinical evaluation
of 7-chloro-7-deoxylincomycin. Am J Med Sci 256:314-321, 1968

5. Panzer JD, Levine M, Berman J, et al: Streptococcal disease
-Is penicillin the drug of choice? Clin Med 80:35-38, 1973

6. Stillerman M, Isenberg HD, Facklam RR: Streptococcal
pharyngitis therapy: comparison of clindamycin palmitate and
potassium phenoxymethyl penicillin. Antimicrob Agents Chemother
4:514-520, 1973

7. Pugliese WM, Mesches DN, Wiersum J, et al: Double-blind
study-Cleocin palmitate and erythrocin pediatric in otitis media
in children. Curr Ther Res 14:31-34, 1972

8. Quintiliani R, McGreevy MJ: Clindamycin (Cleocin(T) in
bacterial pneumonia. Curr Ther Res 12:701-705, 1970

9. Axelrod J, Meyers BR, Hirschman SZ: 7-chlorolincomycin
therapy of pulmonary infections due to Mycoplasma pneumoniae.
Antimicrob Agents Chemother 2:499-501, 1972

10. Smilack JD, Burgin WW Jr, Moore WL Jr, et al: Myco-
plasma pneumoniae pneumonia and clindamycin therapy-Failure
to demonstrate efficacy. JAMA 228:729-731, 1974

11. Physicians Desk Reference, Oradell, NJ, Medical Economics
Co., 1974, p 1488

12. Simmons HE: Stolley PD: This is medical progress? Trends
and consequences of antibiotic use in the United States. JAMA
227:1023-1028, 1974

13. Fass RJ, Saslaw S: Clindamycin: Clinical and laboratory
evaluation of parenteral therapy. Am J Med Sci 263:369-382,
1972

14. Feigin RD, Shackelford P, Kenney RE, et al: Treatment of
penicillin-resistant staphylococcal infections with clindamycin. Am
I Med Sci 261:207-212, 1971

15. Kerstein MD: Intravenous clindamycin phosphate in staphy-
lococcal infections. Curr Ther Res 14:107-112, 1972

16. Barry AL, Garcia F, Thrupp LD: An improved single-disk
method for testing the antibiotic susceptibility of rapidly-growing
pathogens. Am J Clin Pathol 53:149-158, 1970

17. Finegold SM, Rosenblatt JE: Practical aspects of anaerobic
sepsis. Medicine 52:311-322, 1973

18. Chow AW, Guze LB: Bacteroidaceae bacteremia: Clinical
experience with 112 patients. Medicine 53:93-126, 1974

19. Moore WEC, Holdeman LV: Identification of anaerobic
bacteria. Am J Clin Nutr 25:1306-1313, 1972

20. Moore WEC, Cato EP, Holdeman LV: Anaerobic bacteria
of the gastrointestinal flora and their occurrence in clinical in-
fections. J Infect Dis 119:641-649, 1969

21. Gorbach SL, Menda KB, Thadepalli H, et al: Anaerobic
microflora of the cervix in healthy women. Am J Obstet Gynecol
8:1053-1055, 1973

22. Felner JM, Dowell VR Jr: "Bacteroides" bacteremia. Am
J Med 50:787-796, 1971

THE WESTERN JOURNAL OF MEDICINE 529



MEDICAL INFORMATION

23. Sutter VL, Finegold SM: Antibiotic disc susceptibility tests
for rapid presumptive identification of Gram-negative anaerobic
bacilli. Appl Microbiol 21:13-20, 1971

24. Nobles ER Jr: Bacteroides infections. Ann Surg 177:601-
606, 1973

25. Kislak JW: The susceptibility of Bacteroides fragilis to 24
Antibiotics. J Infect Dis 125:295-299, 1972

26. Bodner SJ, Koenig MG, Treanor LL, et al: Antibiotic sus-
ceptibility testing of Bacteroides. Antimicrob Agents Chemother
2:57-60, 1972

27. Sutter VL, Kwok Y-Y, Finegold SM: Susceptibility of
Bacteroides fragilis to six antibiotics determined by standardized
antimicrobial disc susceptibility testing. Antimicrob Agents Chem-
other 3:188-193, 1973

28. Martin WJ, Gardner M, Washington JA Il: In svitro anti-
microbial susceptibility of anaerobic bacteria isolated from clinical
specimens. Antimcrob Agents Chemother 1:148-158, 1972

29. Bartlett JG, Sutter VL, Finegold SM: Treatment of anaerobic
infections with lincomycin and clindamycin. N Engl J Med 287:
1006-1010, 1972

30. Douglas RL, Kislak JW: Treatment of Bacteroides fragilis
bacteremia with clindamycin. J Infect Dis 128:569-571, 1973

31. Fass RJ, Scholand JF, Hodges GR, et al: Clindamycin in
the treatment of serious anaerobic infections. Ann Intern Med
78:853-859, 1973

32. Mildva D, Ravreby W, Meyers BR, et al: Parenteral clinda-
mycin therapy of severe infections. Mt Sinai J Med NY 40: 744-
751, 1973

33. Levison ME, Bran JL, Ries K: Treatment of anaerobic
bacterial infections with clindamycin-2-phosphate. Antimicrob
Agents Chemother 5:276-280, 1974

34. Frederick J, Braude AI: Anaerobic infection of the para-
nasal sinuses. N Engl J Med 290:135-137, 1974

35. Wilkins TD, Thiel T: Resistance of some species of Clostri-
dium to clindamycin. Antimicrob Agents Chemother 3:136-137,
1973

36. Drug Topics Red Book 1974. Oradell, New Jersey, Medical
Economics Co., 1973

37. Sutter VL, Kwok Y-Y, Finegold SM: Standardized anti-
microbial disc susceptibility testing of anaerobic bacteria-I. Sus-
ceptibility of Bacteroides fragilis to tetracycline. Appl Microbiol
23:268-275, 1972

38. Geddes AM, Bridgwater FAJ, Williams DN, et al: Clinical
and bacteriological studies with clindamycin. Br Med J 2:703-704,
1970

39. DeHaan RM, Schellenberg WD, Vanden Bosch WD:
Clindamycin palmitate in healthy men: General tolerance and
effect on stools. Curr Ther Res 14:81-90, 1972

40. Bongiorno JR, Alcasid ML, Chiaramonte LT: Treatment of
pneumonia in children with cleocin palmitate. Curr Ther Res 13:
667-670, 1971

41. Clinical Abstracts; Lincomycin. Kalamazoo, Michigan, The
Upjohn Co., 1968, p 21

42. Kaplan K, Weinstein L: Lincomycin. Pediatr Clin North
Am 15:131-139, 1968

43. Benner EJ, Tellman WH: Pseudomembraneous colitis as a
sequel to oral lincomycin therapy. Am J Gastroenterol 54:55-58,
1970

44. Ecker JA, Williams RG, McKittrick JE, et al: Pseudomem-
braneous enterocolitis-An unwelcome gastrointestinal complica-
tion of antibiotic therapy. Am J Gastroenterol 54:214-228, 1970

45. Fekety FR Jr: Gastrointestinal complications of antibiotic
therapy. JAMA 203:210-212, 1968

46. Ziment I, Barrett PVD, Beall GN, et al: Complications of
antibiotic therapy. Calif Med 117:24-48, Nov 1972

47. Cohen LE, McNeill CJ, Wells RF: Clindamycin-associated
colitis. JAMA 223:1379-1380, 1973

48. Scott AJ, Nicholson GI, Kerr AR: Lincomycin as a cause
of pseudomembranous colitis. Lancet 2:123241234, 1973

49. Wells RF, Cohen LE, McNeill CJ: Clindamycin and pseu-
domembranous colitis. Lancet 1:66, 1974

50. Sissons JGP, Boulton-Jones JM, Peters DK: Clindamycin
and pseudomembranous colitis. Lancet 1:172, 1974

51. Hubbard WN Jr: Clindamycin and pseudomembranous
colitis. Lancet 1:172, 1974

52. Stroehlein JR, Hoffman HN, Sedlack RE, et al: Lincomycin,
clindamycin, and colitis. Lancet 1:221, 1974

53. Temperly JM: Lincomycin, clindamycin, and colitis. Lancet
1:221, 1974|-

54. Wilkihson SP: Clindamycin and colitis. Lancet 1:415, 1974
55. Pittman FE, Pittman JC, Humphrey CD: Lincomycin and

pseudomembranous colitis. Lancet 1:451, 1974
56. Wise R, Tudway AJC, Pelta DE: Clindamycin and pseu-

domembranous colitis. Lancet 1: 878, 1974
57. DeFord JW, Daly JJ, Cooper AD, et al: Gastrointestinal

manifestations of adverse drug reactions: clindamycin. Am J Dig
Dis 19:581, 1974

58. Shimkin PM, Link RJ: Pseudomembranous colitis: A con-
sideration in the barium enema differential diagnosis of acute
generalized ulcerative colitis. Br J Radiol 46:437-439, 1973

59. Manashil GB, Kern JA: Nonspecific colitis following oral
lincomycin therapy. Am J Gastroenterol 60:394-399, 1973

60. Tully TE, Feinberg SB: A reappearance of antibiotic-in-
duced pseudomembranous enterocolitis. Radiology 110:563-567,
1974

61. Stroehlein JR, Sedlack RE, Hoffman HN II, et al: Chnda-
mycin-associated colitis. Mayo Clin Proc 49:240-243, 1974

62. Tedesco FJ, Stanley RJ, Alpers DH: Diagnostic features of
clindamycin-associated pseudomembranous colitis. N Engl J Med
290:841-843, 1974

63. Stanley RJ, Melson GL, Tedesco FJ: The spectrum of
radiographic findings in antibiotic-related pseudomembranous
colitis. Radiology 111:519-524, 1974

64. Viteri AL, Howard PH, Dyck WP: The spectrum of lincomy-
cin-clindamycin colitis. Gastroenterology 66:1137-1144, 1974

530 JUNE 1975 * 122 * 6


